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INTRODUCTION 

Tts Copyright flu cUb document belongs tu NLT Technologies. Ltd (hereinafter called 'XL!"’}. No part of 
this document wiU be used. reproduced or coped withaiM prior wriTten consent of NLT. 

NLT does and nil not assume any liability for LEfrineament of patents. copyrights or o±a intellectual 
property rights of any third party arising om of or it connection wifi application. of the products described 
herein eiEcept for that directly artiburable to mechanisms and workmanship thereof No License, express or 
implied. is, granted rnder any pi: am. copyright or other mtellBdiul property right of NLT 

Some Electronic products, would faiJ or on bunch on at a certain rate In spite of every Effort to enhance 
reliability of products by NLT. the possibility of failures and malfunction migh: not he avoided entirely To 
prevent the risks of damage to death. human bodily injury or other property arising on thereof or in 
connection -Jierawi'J’. each customer is required to take samcLEnt measures in its safer-' desLEns and plans 
inducing, "out not limited to, lEd'andant system. fire-containmen" anti-failure. 

Tha products are classified into three cades: '"Standard", '"Special and ’Specific 1 . 

Each quality cade is designed for applications described below. Any customer who intends to use a 
product for opplic aiion other than, that of Standard is required 1o contact an NLT sales rEpiesenrative in 
advance. 


Tha Standard: Applications as any failure, malfunction or error of me products are free from any dam ace 
to death, human hodily injury or other property' (Products Safety Issue) and not related the safety of die 
public (Social Issues), hie geneni electric devices. 

Examples: OS.ce ecuipment. audio and visual equipment, communication equipment. test and 
measurement ecuipment. personal electronic equipmenn home electronic appliances. cai 
navigation system (with no vehicle control functions). seat entertainment monitor for vehicles 
and airplanes, fish finder (escepl marine radar integrated type). PDA. Etc. 


The Special: Applications as any failure, malfunction or error of the products might directly cause any 
damage to death, human hodily injury or other property (Products Safety Issue) and the safety of the public. 
(Social Issues) and required high Level reliability by conventional wisdom 

Examples: Vehicle train ship control system. traffic signals system, traffic information control system, air 
traffic control system, surgery operation equipment monitor, disaster crime prevention system 
etc. 


The Specific: Applications as any failure, malfunction or error of the products mishit severe cause any 
dama.se to death, human bodily injury or other property (Products Safety Is sue) and the safety of the public 
(Soda! Issues) and developed, designed and manufacrared m accordance with the standards or quality 
assuranc e pro gram designated by the customer who requires extremely high level reliability and quality. 
Examples: Aerospace system (except seat entertainment monitor:, nurieai control system, life support 
system. etc. 


The quality grade of this product is the ' Standard" unless otherwise specified in this document 
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l.OLIUNE 

1. 1 STRUCTURE AND PRINCIPLE 

Col® LCD module NL1Q27GBCI4-2IF is composed of the amorphous s-LUc-dd thin film tamsistor 
liquid crystal display (a-Si TFT LCD) panel structure with driver LSIs for driving the TFT (Itain Film. 
Trans La [or) array and a backlight. 

Tte a-Si TFT LCD panel structure is injected liquid crysia] material into a narrow gap between the 
TFT array glass substrate and a color-niter glass sidwue. 

GoL® j[Red_ Green. Ebae) data SLgpals frisi a bust system (e.e. si gnal eenerator. err.) are modulated, 
into best form. for active matriTi system by a SLgnal processing bnaii. and sent to die driver LSIs which 
drive rhe indmdaal TFT arrays. 

The TFT aiiay as an electro-optical swirrih. regulates the amount of transmitted light bom the backlight 
assembly, when Li is controlled by data signals. Color images axe created by regulating the amount of 
transmitted bght fluwagh the TFT array of red, green and blue dots. 

1.2 APPLICATION 


• For industrial use 


I J FEATURES 

* Long life LED backlight type 

- High luminance 
« High contrast 

* Wide viewing angle 

* Wide temperature range 

* LVDS interface 

* Reversible-scan direction 

* Selectable Bolt or fibit digital signals for data of RGE 

* Replaceable lamp for backlight 

- Acquisition product f® LTdGfl.50-l*C$A C22.2 No.dK l 5!! i -l-03 (File number: El 70632) 

* Compbant with the European lRoHS directive (2011;65.'EU) 
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2. GENERAL SPECIFICATION'S 


Display area 

245.7fi (H) :< I EH .32 (V| mm 

Die tonal size of display 

ilem( 12 .!L snchifs: 

Drive spitem 

a-Si ITT active matrix 

Display color 

1(5,777,216 celois (At B-rit inpar, FP,C nanninaiF High) 
262,144 colors (At 6 -bii input. FRC terminal Lowe: Open] 

Pixel 

1,024 [H)x 763 fVj-pitels 

Pixel arrangement 

RGB (Red dot. Gieen (Set. Blue dot] vertical serine 

Den pitc h 

0.0S (H) -c 0.24 (V)mm 

Pixelpirch 

0.24 fill 4 0.24 fYjmm 

Module size 

260.5 (ft 1 ) x 203.0 (Hi x B.7 (D) mm Ctvp.) 

Weight 

490 e (typ.J 

Contrast ratio 

900:1 (typ.) 

Viewing angle 

A J the contrast ratio 10:1 

■ Hortiaatai: Right side 30 E (typ.), Left si.de 30° (typ.) 

■ Vertical: Uu side B0 E (typ.X Down side B0 E (typ.) 

De ngne d wiring direction 

At DFS= Lew or Open: Norms! scan 
• Viewing direction without imaze reversal: L"p side (12 o'clock) 

■ Viewing direction with conns: peak: Eown ride (6 a'doct) 

■ Viewing angle with oprimam grayscale (y= 2.2): Normal arris 

(peipendicakt) 

Pointer surface 

Cleai 

Polarizer peneil-hardness 

IE (min.) Riv _TK K56D01 

Color gamut 

A;, LCD panel center 

40% (typ.) [against NTSC color space] 

Response rime 

Tt?n+ToffU&%*—> 90% l 
IB ms (typ.) 

Erjmireinrfe 

L 'aminance L 

3 Otic d ca- (np.). .4j £[= SOmAOne circuit 

Luminance 2 

LGtiticiinr (ryp.). ,4/ £L= 70mA/One circuit 

Signal system 

LVDS ipori 

(Tie c ewer: THCfl3LVDF£4B. THine Electnmks Inn. or equivalent) 
[Bbridhit digital signals for data of RGB colors. Dot clock (CLE), 
Data enable fCE';] 

Power nuppiV ycfrffjgc 

LCD panel sisnal processing board: 3.3V 

Backlight 

LED backlielii type: 

Replaceable nan 

- Lamp holder sett: Type No. 111LHS32 

Recommended LED driver board (Option) 
■ LED driver ward: 

Lnurimnce L 

TypeHn. 104PWQ3F 

Ltiminanc e 2 

user 

■ Corresponding wiring harness: 

Lin’ina-ncs L 

Ivpe No. 121CBL03 

1 Jimmanra 2 

user 

Power eons amp cion 

L-aminanc e L 

,4r IL= 50mAtOm circuit. Chcckercdfia-y pattern 
7.5 W (typ.) 

Luminance 2 

Af IL= lOmAsOne circuit. Checkered jla% oaitem 
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I- 


LCD pan at =ipal pnocesEine board 

FG < j ji 

Kocal [ft f 

Note: : 

¥ 

Anodal-S *-L — 

Cathode 1-5 — ^ / — — 

h 


Baciligh.1 Not&3 


Hotel: FI. elation; bameen GND (Si.Enal pound.) and FG (Frame pound) in tire LCD module aie as 

ffllOTiE,. 

"G^D-FG | Natzoanaczadl 

Hotel: GHD and FG must be co nn ected to customer acn^uanfs pound and Li it rectum an led that 
tiieea □minds be connected toaeiher m customer ecnipmect 
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Note?: BoclLighl io detail 


Eadtbih: 
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i. DETAILED SPECIFICATIONS 


4 1 MECHANICAL SPECIFICATIONS 


Pmam&fcr 

^»nMi riii 

Uni: 

MWhila jiss 

±fl.5 (W) 4IBh± 0.3 (Hj « B.7± 0.5 £U] 

Hotel 


Display <tm 

245.76(H) » LS4.32 (V) 

Hotel 


Woigpri 

490(1^.), 

s 


Notel: See ‘8. OLTLKE DRAWINGS 1 


4.2 ABSOLUTE MAXIMUM EATINGS 


ParuzuAr 

Sytebo] 

Ritnfi 

Uaat 

RfimniE 

Psrvic supply 
vtdtu* 

LCD pass] -iFnal procsikinE board. 

TOC 

4>j ta -H.C 

V 


Input rc.ELK 

Qiip lay sipok 

tiofel 

TO 

-0.3 ta VCC -HK3 

V 

- 

fry r-r-.al ■. 

~nnT ~iTi iismalj 

NcwslZ 

VF 



Baiiliahi 

Focwird 

'Timi-jm-a L 

Tl 

60 

mA 

par c ue i-.iii.Mt 

i in &‘IYl 

'-•m 2 


BO 

vikie; xs^onairE 

1st 

-30 tn "BO 

■c 

- 


" nr— in.-j 1 

Front ortac-e 

TopF 

-30 tn rBO 

■c 

H&te3 

Cp4n±sE 

Rsar 

Top 3. 

-30 tn -B0 

■c 

H&te4 

to-npo-.T mu 

r mni wanna 2 

a" : 

TopF 

-30 tn 

■C 

Norts: 


F_^ar i iizici 

TepS 

-30 tn -*[i 

■C 

NMbS 





±93 


Ta£40"C 





£B5 


4C“C ■- Ti £ 30“C 


f.AJEL’fl nilIUIC-TV 

NdIh7 

RH 

£55 

4i 

sore -- Ta £ arc 





£36 

% 

fiTC -■ Ta £ TCT'C 





£24 

% 

7BTC = Tail arc 

Abudja Hun--.-- 

Nnba7 

AH 

£70 

ofm 

i 

- 


No tel: DO-,'"-, Dl-W- r D2+f-, D3+.'- md CLK-,' 1 
Notel DPS, EE.C andMSL. 

Koe3: Measured at LCD panel surface (inciudins; seif-heat} 

Not&4: Measured at LCD moli.e s rear shield surface (inducing self-healli 
Notea: Measured at center of LCDpacei surface (inckdine 1 sell- heat) 

Noted: Measured at center of LCD module's rear shield surface (including self-heat) 
Note 7s No cundensadoL 

NoteB: Tater amoum al Ta= 30 B C and 1LH= 24 % 
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4 J ELECTKICAL CBjULACTEEISTICS 
4.3.1 LCD panel =iori] ppo:es,idii§ ward 


(Ta=25 I -Q 


PxTTir-amT 

Symbol 

in 

*3T- 

huh 

Unit 

y ism ?,m. 

P>mm mpply '.-class 

VC€ 

3.0 

3J 

3.6 

V 

- 

? urn r aiij.ij.ily nnnc.: 

KC 

- 

m 

NowL 

730 

Kotou 

IlA 

a; YCC= 3.3V 

jfenli Jbls tz:!; vr/ha-a 

VIP 

- 

- 

LOG 

mVp-p 

f m VCC 

Sifaresrii, Jzgmt 
voLagg 

Kish 

V1H 

- 

- 

+100 

mV 

nzYCM= 1.2V 
Nbfcg3 

Low 

VTL 

-100 

- 

- 

mV 

TciT- 'imi-TTir ig .Ti-n 

K.T 

- 

IM 

- 

n 

- 

Inf LU vc List foe DPS, 
FELC and. MEL :irnj L 

Eiish 

VFH 

Q.7VCC 

- 

vce 

V 

CMOS Im-cL 

Low 

VFL 

0 

- 

0.3VCC 

V 

Input ransci: foe DPS, 
TR JC and MEL Hginfc 

Eiish. 

IFIi 

- 

- 

300 

pA 

- 

Low 

EFL 

-300 

- 

- 

(iA 


Hotel: 

None]: 

Ncte 3 : 


Checkeredi iatr patter* [by EIAJ ED-] 522] 


Patten fnTma^bn'Jin riarsct 
CaBBUHl TnrtHpunitagp fw LVDS receiver 
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4.3.2 Eadslizbt Limp 


£1) Ltnimcc 1: BOtkd nr (ryp.) 


i;Ta= 25 c ‘C. Motel, Notes, Note3,Motefl 



Symbol 

•inrn 

bp 

•Hire 

Unit 

Rnmmbs 

F ZU rfa flj'i CUITfiDI 

H 

- 

5flu0 

310 

leA 

- 

Fccwind Voltacei 

VL 

21J 

24.0 

273 

V 

Ta=-H25'C 
at Z^ 50 mA 
On# djrnh 

L9.0 

- 

- 

V 

Ta= Hti'C 
at [L= 50 mA 
On* dmul 

- 

- 

2S.S 

V 

Ta= -W£ 
at Z^= 50 mA 
On* rircnit 

- 

- 

30.1 

V 

T*=-3fl"C 
at Z^ 55 mA 
On# nrmh 

(2) LnminaDre 2 lOOGcd/rir rtvp.) 

(Tb= 25 d CJ 

'fotel,KoJe2. Notfi3,Note4) 

r’aranm&j 

Symbol 

-mm 

bp 

mm 

Unit 

Eunaarfc- 

FzT.IU-I CUEDHjf 

H 

- 

70.15 

77.0 

leA 

- 

Focwind Vi'ltac* 

VL 

23.0' 

211 

2&J 

V 

1Tb=+ 25 - C 
at Z^ 70 mA 
On# djtnif 

20.3 

- 


V 

Ta= HXi'C 
at Z^ 70 mA 
On# =Lrmf 

- 

- 

30 

V 

Ta= -KPC 
at Z^= 70 mA 
Cns :~aiis 

- 

- 

3L4 

V 

Ta= -BTC 
at Z^ 77 mA 
On# djrnh 


Motel: Plaa=e drive with ctrasiant rraact 

Mo tell : Hue above irp ediicaTuiiii are :c: cne LED circa: of the backlijh:. 

Hoiej: The luaaflLce unifoiimty may dunged depending on ifce noen: variation. between 5 
runutE. It L: recommended that the cuxrent value difference amongst ±e cbcniti be Less, than 

5 %. 
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Note4: Forward. Currecitvs L'XDi::e Operating temperature 


— 

- 

3 

•U 

i 

5 

“ 

3 


7LU 


T — 11-nj.ri-il' 


1 

1 . .-n 














1 

■ 

1 

K r ' 







LuminaTi:^- 


4 u -n 

FinvniJ _u inil IE. [xiA] 


V 

V 

* 

ip 

2 

| 

I 

3 


!.<pavlug KriK»Ji f ni |i ]Ti| 

IIU 
Ml 
Ml 

7U 
til 
■mi 

m 

HI m TU M! 

F:i n sail -lx i i=i I IL f nA] 







i 

i 

i 

i 


i 





I 

i 

i 

i 





Luhhilsii: *a 2 


1 tmivl' 



rr 







! ■*, 










4.3.3 Power supply voltage ripple 


This product mute if the ripple voltage levels are over the pemissible values as the following table, 
but there miEht be c-uise on the display ima.ee. 


Pewsr suppLy vclbH 

ZLipr-lif. "'elrMS Nats! 

■NJ*::™* v. hutui reaadii. of dcwv v~ol" 

Uait 

VC€ | iJV 

s; I'M 

aVp-p 


Note Li Hie permissible tipple voltage includes spike noise. 


4.3.4 Ftuse 



Fn» 

Karina 

Pniiug ■ 1 1 1 um 

Ennui: 

Typ^ 

Suppliu 

TOC 

FCC14JQ2AB 

KAMIT A ELECTRIC 
Ca.IM 

iga 

4.M 

Hsln] 

36V 


Hotel: Hu power supply's rated ciurend must he more rh-i-n die foeing current If Lt is less tun the 
fusing nmenL the fuse may not blow in a short nme. and then nasty smelL smoke aod so on 
may occur. 
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4.4 POWER SUPPLY VOLTAGE SEQUENCE 
4.4.1 LCD 1 panel signal processing ward 


OK OFF ON 



* These signals shodd be measured at the terminal of 100.0 resistance. 

Hotel: If tiers is a voltage variation (railage dura) at the rising edge ofVCC below 3.0V. diene is a 
possibility that a product does out woris due to a protection cumii. 

Hotel: Display signals (DH+.-, Dl-. ; - D2+-’-. D3- - and CLK-:-) and time rod signals [DPS, FR.C 
and MSL) most be set to Low or Eigh-impedance. escept the VALID period (See above 
sequence dingmiu). in order to avoid die riicuihy damage. 

If same of display and function signals of this produce are art while this product is. working, 
even if the signal input to it once again it might not work normally If a customer slops the 
display and function signals, VCC also most be shut down 


4.4.2 LED driver board 


Display signals. 
Function signals 


Hotel 


LED backligk: OH 


Hotel! 

iMnmnnnr 

VALID pmod 

/ 


Hotel : These are the display and Junction signals for LCD panel SLgnal processing board. 

Hotel: Hie backlight should be turned on within the valid period of display and function signals, in 
order to avoid unstable data display. 
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4.5 CONNECTIONS AND FUNCTIONS FOE INTERFACE PINS 


4.5.1 LCD panel =i§=nn] jraiWiitJ board 


CN1 socket (LCD module side): FI-SE20P-HFE (Japan Aviation Bectooks Industry Liinired :7AE)1 


Adapta'iCe plug: E 

-520S (Japan Amuon Elerliuok s 

s 

Pin No. 

S-T-mbol 

r - ' ~ A ' 

T-p - — ^ t =— j 1 ■ l^bdt 

• f it Obit 

R DTTii-i: 

MAP A 

MAPS 

1 

A 

D3+ 

?ii:L ±ua 

KiHU,W-GI,BCi-BL 

1j6-I:7,G6-G7JBS-B7 

- 

Nntsl, 

Natal 

a 

®4D 

Gt Dull d 

- 

Gnmad 

l:™: 

2 

A 

D3- 

?Li:l dua 

RMU,«Kil,BC*-BL 

B.Q-E:7,CH5-C-73VE7 

- 

Lists], 

Nats2 

a 

GSD 

Gerund 

- 

Ground. 

Licit: 

3 

DPS 

SeLocdsa 
of icon ban 

TiVl : KiVMW 'K53 

Loot cr Opes : V.-.-n al jcm 

L4a1t4 

4 

nu: 

^ilrrlimnffhf 
nnr 'rjr foster, 

IM 

Le a cr C'-pcn 

Hsls] 

LfltfsS 

3 

GMD 

u-r:>imd 

Giviuud 

Nnfc3 

6 

CLK- 

?is : 1 : joc L 

Pilot dock 

NoloL 

T 

CUE- 

3 

G54D 

Ur:>imd 

d*ri iii i iTTlH 

NutaS 

5 

D2+ 

?il i. ±U3 

B4-B7JDE 

BNB3J5L 

Notai 

IQ 

D2- 

11 


Ground 

Ground 


12 

D1+ 

?ii : 1 Qua 

G3-G732-B3 

GI-G3HC-BL 

NutoL 

13 

Dl- 

14 

G51D 

Uftnmd 

Grannd 

Nasi 

13 

DfH- 

?ii : i dzEi 

K2-E7.G2 

M-IL3,G0 

Lints’: 

IQ 

DO- 

17 

C3TO 

IJfSTDld 

Ground 

Vnc: 

13 

M3L 

^ilnrtirwi nf 
LXTSS bp-" mip 

Lot 

Hisi 

Lott 

LlntsS 

19 

VCC 

pDn ai iuppl;.' 

Pcwbc 5'ipplv- 

Nbta3 

20 

VOC 


No tel:: 


See r 4.t! DISPLAY COLO 


HS AND INPUT DATA SIGNALS". 


Note]: Twitf pan thu&e. with IMWn (Charadeiistijc impedance'; should be need between LCD panel 
= i fn.il processing board and LVDS terns outer. 

Note?: AL GND and VCC terminal should be need without anv non-conn acted lines, 

Note4: See '4JS SCANNING DIRECTIONS' 

Note5: See r 4_5.4 Connection berween receiver and (r-ansinirter for LVDS". 
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4.5.2 Eicilizbt Limp 


CN2 pLu= (LCD module iide): SH103-SIS5-TE] (LS.T. M2. Co.. Ltd.) 

Adaptable Mckel: SHR-10V-S (J.S.T. Mfg. Co., Ltd.) 


Pinfw. 

Synrfwl 


?LwEiiri i 

1 

_4J 

AuodtL 

- 

1 

El 

CUudfel 

- 

3 

AS 

Anode! 

- 

4 

K! 

C^hodt! 

- 

3 

.43. 

,-lnmkJ 

- 

6 

E3 


- 

7 

At 

.Aac-det 

- 

t 

E4 

Catiudet 

- 

9 

A3 

Anode? 

- 

10 

K 3 

Grfndid 

- 


4.5.3 ?o£,ooq: ofpke and .socket 


Insem duacrism 




Icier duaeriflc. 
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4.5.4 C o ccb: tia nb e tween j a c e ivei and raiiEDiiter SwLVDS 


[1) Input data =jpj.L Stir. MAP A 

Host i LCD module (Product) 



No re I!: LSB (Least SLEmficanl Bit) - HO, GO, EG MSB (Most SianLficanr Bit) - E.7. G7, B7 
NoIhj: Twist pan wiras with IflQfi (Clara cteriadc impedance'; siuouJdl ha used between LCD panel 
= i g~n ,i 1 processing board and LVDS transmitier. 

Note4: Input signals to TC4, TC.5 and IDS are not used inside die pi-nduzr. but do not leap TC4, TC5 
aol IDd open lo avuid cnisa problem 
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(2) Inp j[ cate. Eipai Stir. MAP B 

Host | LCD module (Product) 



Hotel: Recommended uaniminei: THC<53LVDMH3D (THine ElKtraniks Inr.) ui equivalent 
None] : LSB (Leaat SiP-nifir.i-m Bit) - R.0, <30, EG MSB (Mote SLeniiicani Buj - R7, G7, B? 

Hote3: Twite pan hubs with liWn (Cliaracteriteic impedance) slunild ba asad between LCD panel 
=ipjJ pco:es=ine board and LVDS tan.: miter 

Hote4: Input E.i£na.L: to TC4, TC 5 and TD& are nor used inside die product. but do not leap TC4, TC5 
aol TD6 open lo avoid noise problem. 
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(3) Inp.ii data. EdgnaL Stic 



Natal: Recommenced) traniourej THCG3LVDMS3E (THine ELscxamcs Inc.) a eqah'aleni 
Mete] : LSB (Least SLBnL&cam Bit) - R.O. -GO. BO MSB (Most S LaaificaDt Bd) - EJ„ G5. B a 
Kotei?: Twist pan poias with IflQa (Claracteriatic impedance) slmJdi ba asad between LCD panel 
iiciia] processing board and LVDS transmitter. 

Kod&4: Iljui Eipals to TC4, TC5 and TDtW are not used inside die product but do Dot keep TC4, 
TC5 and TDCi-fropec. to avoid noise problem. 
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4.5.5 Input cars mapping 
(1) Input can =dpaL £bi[, MAP A 
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(3; lopai data signal bbic 



4 .5 DISPLAY COLORS AND INPUT DATA SIGNALS 


4 .( 5 . 1 ! C ombinanjoCiS of input data signal. FI!:CaDd.M 5 L si grah 

This product col *ii=play 16,777,216 colors equivalent with 256 gray scales, and 262,144 colors, with 
64 pay scales by cambinatitHi of input data signals, IRC and MSL signals. See die following fable. 


CambhaJioQ 

bpc: data 
iiamli 

J^ul: Data 

maDpLUE 

GNIi- 

?ia Nb 1 and! 

Fiji -°rm njil 

MSL ijT—-V Ti T ' 

Li>pliy cclorc 

UbiuA' 

© 

St* 

M4F A 

D3-.'- 

Kish. 

l™ 

14,777,314 

Hals] 

E 

Shot 

MAP B 

D3-.'- 

EiaL 

Kith 

14.77731$ 

Niytal 

© 

61* 

- 

G\ND 

Lji.v Q pc. 

Lore 

242,144 

Natal 


Motel: See M.6 J 16.777,216 colors' 
Note]: See r 4.dJ 262 J44 cdors". 
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4.6.2 lft, 777,216 colors 


Tiiii pro duel c-iE display - 1 6,777.216 calors equivalent with 256 my scales fey comb inn rioi: 3 or ®. 
^ae L uiiibiD.’i - . cu] of input data signals , FRC and MSL agnafa'' J 

Also ±a relation. tetneen, display adore and impel dan signals ls as i'sLmvs. 




I: am Jsml tO: Lav la: si. 3 : Kish Loi%Ti 


KJ JUS E.7 EU B3 E2 Ei S0 

G7 as G5 G4 Gd G1 Gl GO 
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0 

0 
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a 

a 

d 

6 

0 

0 

0 
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0 

0 

0 
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0 
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1 
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1 

1 
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1 
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1 

l 
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O' 
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0 
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0 
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L 

1 
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4.6.3 262,144 colon; 


Iki pro duel can display 262. 144 colors with 64 gray scales by com'DQLinoa ®. 
(5ee"4jO C cioibinadcus of input data signals .FRC and Y1SL signals 
Also the relation. between display colors and input data signals Is as follows. 
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4.7 DISPLAY POSITIONS 

Tie following title is- die z-aordinalej pei pixel (See 1 4JS SCANNING DIRECTIONS" .). 


COQ .0 


R 

G 

B 


rz 



q i. oj 


q K, V) 


{J) 

CflG23, 0) 

ot * i) 

q i. i) 


q at i) 


■qi-KE, i) 

cfioy, I) 




■ 


■ 

. . . 

q d , Y) 

£h' 

b— ! 

Ef 


q k, n 


CfHEl. T; 

qioii, y) 

- 

■ 


■ 


■ 

■ 

q G, 7655 

q 1,76S5 


q X, 7655 


Q1022. 755;, 

qiou., 755) 

q C. 757} 

q 1,767) 


q £,767) 


qM22. 767) 

qion, 7675 


4.S SCANNING DIRECTIONS 


Tla following 5 rare: are s.een foam a from new 


CM 2 


csri 


- J C 00.01 C fLD23. |J| 

Die. at bcsikj.O) 


nhlx 

j "i 

I !c [Q 7671 C [leo. -KT, 

|JD^1,W7> D i.]Q13. 7671 


Nelel 


Kharis 1 . Normal ;can (DPS: Low or Open) 


cm, ^ 

c 4102s. m 

DdSKZS.WI) 

DW 7671 

I 

h 

UNI 

i 

iCQOLTE 7> 

C 41021. W7) 

-0(10X3, (ft 



Note l 


Figure! Rjevene iian pPS: High) 


Notel: Meantae of C (X, Y) andD {X, Y} 

C (X, Y") : The coordinates of the display position. (See r 4.7 DISPL AY' POSITIONS' .) 
D (X, Y): The data nomber of inpul signal foi LCD panel. signal processing board 
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4.5 IK PUT SIGNAL- TIMINGS 

4.5.1 Oullinfi cif inpj[ aisDiltmimsi 

■ Honamial BipjJ 
JfenL 


i Hcnzco^al ii jj'li - ' piricd litul'i 




□E pats uu&k-j 


□tiTplav psce-i 



■ Vert col j-LEXit 


NoasL 


DE pataonat'ltj 


Display psric d 



j ■ VscticBL dispLa^' psdwi iJ’iTlJ 



Natal 


Notel: This diaaric xditatE: linns] slejul for >« op to rimiDE 
N-tulefl: SeE "4PJ iHptu a^nal tuning fharr' for the poise number. 
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4.5.1 Tunic, e chEadEiislics 


(Note [ , NoteJ. Noiejj 


Paracwsr 

£yasbal 

rri~.i 

lyp- 

ZBUL 

Unit 

lan-KAi 

CIX 


t.t 

60 

63.0 

610 

OiSEtz 

13.3S3oi (typ.) 

Duty 

- 

- 

- 

- 

7j\* EEis. Fall dais 

- 


DATA 

CIX-DATA 

^jnrp tnB 

- 

- 


- 

Bald. tme. 

- 

ai 

FJ r * zzLi. Fall 

- 

as 

DE 

rlcriz jud 

Cycle 

>± 

19.67 

20.676 

214 

[1! 

4B.3SilHz(typ.) 

- 

1,244 

- 

CLK. 

- 

Dnpkry peried 

"Ti-iT 

1,024 

CLK 

Varied 
(Caa tama: 

Cydfi 

tv 

13.3 

1 5.S-5-5 

Ill 

mi 

50.0Hz (typ.) 

7SC 

SOS 

- 

H 

- 

Ei&pky pdria i 

ivd 

7SB 

H 

CLKrBE 

L ‘- nip Ljjjji 

- 

- 

m 

- 

Bald tmt 

- 

Si 

?j',+ z—i. Fali±D» 

- 

Si 


Kona! : Eeomtum of ^mmacan is as follow i. 
tt= 1CLK.±= LH 

Ho [til : See ±.a data sheet o-fLVDS xizEJLoar, 

Hotfij: Vertical cycle (hr) should ba specified ic unagialmuldple of Ecrizoctil cycle (Hi). 
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4.S.3 Tnpir ^.i jti^I timm j r tui i 
Honzonial nmir g 


CLK 

DATA 


WimnrmjiQiir'Uinr 

n i — * — i — 


DT 


Vertical riiEiLsr 


II 
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4.10 OPTICS 


4.LC.1 C^rica! cnmcteristice 


(Notsl Nolel') 


PlTOHHT 

c ■' n^ r -m 

Sysribol 

rr — 

trc- 

mix 

Unit 

■- — i ■-■~nr 

?i5P - TTiC C 

! r,i n .-- _ 

Whits i: :«jjiiL 

ejv=<r.9utr. eu=cr, hd=(t 

Ir 

4® 

B00 

- 

ol'm' 

BM-5A 

No »3 

* 'nn- 1 - 2 

Vi'iict i: Miiiiir 

ej^= tr. 0 L= o'. eu= or. hd= tr 

L. 

J7T 

U»0 

- 

t.i’m' 

BM-SA 

No«4 

C :>2iTn" rate 

W5rs.Bla:k a: censer 

eft= tr. sl= tr. eu= tr, hd= tr 

CR 

540 

9tW 

- 

- 

BU-5A 

Noii3 

T xim ™ m r«a Bwrfrwm rn.- 

Wlrits 

eR=C , .9L=ll , 1 BU=0r,flD=r : 

1U 

- 

125 

1.4 

- 

EM-3A 

No»0 


ChnnortiatY 

IVIum 

£ -.-■--Hi-.'YII. 

Wk 

0.26j 

H.J13 

QJ63 

- 

5R-3 

No»7 

1, -.-I— 

Wt 

0275 

H.325 

0275 

- 

lid 

1 - ---i-Ju 

1j 


0.3*4 

- 

- 

V i-j.lt. 

*7 


H.34* 

- 

- 

GfHn 

£ - - J t. 

Gx 


H.34B 

- 

- 

y - j u 

Gy 


0.54] 

- 

- 

Elllb 

S. - -.--.-i - j U 

Hi 


•D.] 53 

- 

- 

V j-J. lt. 

By 


H.1.H 

- 

- 

Color gamiB 

ei= tr. a l= tr. eu= or, id= tr 

at CiZTtT. ’ "linir NTSC :clw 

C 

Lu 

Ml 

40 

- 

% 

?j 4 ip: a-* dzoi 

3 ►Tl.tb to Bl&df 

Ton 

- 

3 

5 

ms 

BM-5A 

NosS 

No 

51’ 2: to While 

laS 

- 

13 

21 

ms 

ViraiiiE 

nngia 

Ajdit 

eu=tr.io=fl",atiio 

HR. 

70 

EH 

- 

■ 

EZ 

:~nnl-?.Lt 

No»lC 

Lot 

eu= tr. 9D= c\ oli to 

HL 

70 

EH 

- 

■ 

up 

6Kj= tr. 9L= tr, CRi LG 

9U 

70 

SO 

- 

■ 

Ikrenn 

ej^=cr. eL=tr, CRSilCi 

95 

70 

SO 

- 

■ 


Nctsl: XbsEe are Lariat characteristics. 


Kota? : Masi'jraoiaL: coDdirioos ara as follows. 


Ta= IS^C, VCC= 3.3V, IL= 5 ihnA and 70tmA One ciruit, Display mode: XGA, 
Ecriz-natal cyde= 1/43 .3d3fcElz- Venica] cydF 1,'M.QHz, 

□PS= Low or Open: Normal scan 


Optical characteristics. are measured, at ImiLacca sataranor 2Omin0les after tie product 
works ic die iirl rcox Also meiEiiremenc methods are as follows. 




£Pr«fc£t) 


Nate3: A: IL= SflmA-'One circuit 
Noted: At IL= TtSmAOne circuit 
Noted : See J .10 J Def.uiriou of coatrasl ratio*. 

Noted: See J.10J- Def.oiriou off luminance unifonuitT" 

Note?: These coordinates are funcd on CIE 193 1 duomartkity diiEnrn. 
NoteB : Product surface lempeiattae: ToaF= 30 a C 
Note?: See '4.10 J Def.oirioo of response times". 

NotalO: See 'Old DeimtioQ of angles'. 
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4.10.2 Eenzntmn of canuas! ratio 


The comic ratio is calculated by turns the ill owing [•nnriiJa. 


Contrast ratio (CR) = 


Limiorca of while screen 
Limibnnre of black screen 


4.I0J Ee&nitumof tummance iinifanniTy 

The lirniranca iMitcrauty is calculated by using following fo rm ula 


Luxbance uniformly (LU) = 


Mrinuunj iit hnr rp from ® to ® 
Yl irinv im h: mir.rn rH ijr-inj 0 i-q @ 


The Innnranc a is naasnia-i at near tfee 5- paints shown 'below. 

12 * 

JR+ 

*40 


1 71 512 RSS 


--P- 


i 


... jm. 


T 

i 


~~k- 

l 

.4 


T 

1 


4.I0..4 Eeunitran of response tunes 

Response ome is naasmed it die tine whan the hmirarc a changes lion ''white ' lo "black’, a: 
"black" to ‘white" on the same screen point, by pfeoto-detector. Tod is me time when the 
kiBifP changes lion 9014 dctux to 10%. Also Tor is the tire when the luminance changes 
rotn 10% up to 9014 [See tha following diagram). 


"sM an . r 


FiLm-L 



4.10.5 Ee5mtifln of viewing angles 

Nib nuJ mjuat >]Tcrprm1« 
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5. ESTIMATED LUMINANCE LIFETIME 

The l rn ihm .-p lifetime L; the ±na tool icliiaL lnminaiice to tutf-honiiuacc 

This lifetime b the estimated value, and is uot gun Lnurw value. 


;l ; L imir^ca t: BOQcd m :ryp.: 


Condi 

Egnnatai 'im-nMi-t Hsrirna 
iTJoi rmz flip*: cm rV; 
S'cds] . Note!!. NcisS 

□nit 


2 3-“C lAmbicc.: c: at pcsducf} 

C.-mh . op4iaDoc. IL= 33mA Cue drmi: 

TO.™ 

b. 


B3'C TSEiwrarim at ;crc«nj 

: cpsraDK. UL= '3mA hoc fir mi: 

■W.'WM 


Q) L’JTir JiTira 2; lQ0tkdiU : fop ) 


Condi do- 

Ti-in-ataf TTinmjvn-a I'fa-ir-ji 

iXif* uk ■sspsccaa:'- 1 : 
Ncm] , Noted. NcesS 

Unit 

T F~: j 1 ciTnc,~~rr 1 .' luliBnOfl 

35"C i Alibi cc.: tscsp«aaii's c,: a; pcedurf) 
r-.Trti — i opwaDOE. H— 73mA Cns drmi: 

B.OH 

h 

SO'C oscipoarirB at ohd; 

ContdiooMi opaneoe. H— 73mA Cus drmi: 

- 


Notal: life timp expectuscy iimaac rune Co haH-hrniioDra. 

Note]: Estimated Imumnee Liferizna is nor the v-sloe for LCD mcdde but [he value it: LEE 
ejansDtaiy sabstDiz. 

Note?: By axbLsm tempemtuie. the lifetime chaoses particularly. Especially ic case the produce 
waris. under h. eh :emier,nira enriroment die life inis becomes shad. 
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<5. RELIABILITY JESTS 


T«s::tk2i 

" rn^T -rn 

F--.-r--.Mir Ncfcl 

~H' r'~ | z.~-T~«3 n u inrl hup" jjjty 

(Opandan) 

© K) ± 2‘C. KH= 24fflnHin 

© Diiplay iua Li bljdt. 


Hi cl iscjp»ranu'3 

(Opondim) 

© B3±3 - C.^)(hrar. 
© Duplay iua Li blade. 


K*at tycLa 

(□pondon) 

© -ISifC. lkM 

B3±3'C.. lihour 
© 5^-T--ct&E, - Li'iir. rycki 
© Duplay di'a Li black. 


»~i z ~ - 1 1 ’z h 

p#m TipsndDu) 

B0±3"C.. 

© IMcyckt, ]Ljur cyda 
© T aiiM.miS' Eiaaiidso “ ; Li vr.iMii 

5 xni^r^aas. 

No -ir.pkv suliunniciii 

EED 

(Qpondaai) 

© 153pF. fotHTLzKiV 
© P plac«i an a. puui. iurfoia NooaZ 
© ] [i cast *Lca placfii it l w im«n^L 


□tut 

(Gp4ndim) 

© lamp I* ffret No. 15 (by JI3-Z89CiL) 
© 15 seconds sdr 
© El Imoas u I — Lu-an.il 


Vibration. 

© 5 to LGflHzs. [9 fenV 

© 1 Tnmiira D,vkj 


(K m Z'pai d Z'ii ] 

© X Y. Z dilKEHli 

No .-'ipliv zuUuoidoiLi 
No fAftaca] H?.— .? ac-. 

0 LSD E^isi si'ih Jirs-: 2'. 

MedunLaJ shad 

© 53®m/ i 1 . 11ms 


© ±K, ±V, tZ ■-’wdai 


iNhd ypsndia. 

© 5 ==k? »2£b dirKacai 



Kuril: Eiipla;- acd appearance are checked under environs: earal cocdariucj ecui valent :c rhe 


inspecd-wi omdilima af defect criteria, 
Noia2: See the following irare 5 g: ii±UK pox,:*. 


;tx J 

_i- i 

■ >■ J‘ 

'a. a" 

J r 

;o: 

x 

«• -a 

:o: J 

r* % 

-i 

1 J ‘ r 

-U, J -” 1 

'l J r 

;o: 

_ IT 1 .. 
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..X, 

V -„ 

:e: J 

H I. 
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7. PRECAUTION'S 
7. i MEANING OF CAUTION SIGNS 


The following: caution siens have pan - important meaninz. Ee sura to read ■ 72 CAUTIONS" and. 
"73 ATTENTIONS'! 


A 

This sign has die meaning that a customer wlL be injured or the product will sustain 
damage if the customer practices wrong operations. 


A 

This sign has the meaning that a customer will be injured if the customer practices 
wrong opera nous. 


1.2 CAUTIONS 

~A 

* Bo aor shod: and press the LCD panel nod (he backlight! There is a danger of 
breaking, because the? ore made of glass. I Shock: Equal to or no greater rhnn 53 <Jmyr 
and equal to or nc greater than Urns, Pressure: Equal tc or no greater than 15.6 N 
(flfalBpSJ) 


1.1 ATTENTIONS 
7.3 .1 Handling of die product 

0 Take hold of both. ends without touching the circuit wand when the product (LCD module) is 
picked up ham inner packing bos to avoid broken m we, ox Qu=adju;iment. because of stress :o 
mounting parts on the circnt hoard. 

© When the product is put on die table temporarily, display surface must be placed downward. 

© When handling the product, take die measures of electrostatic discharge with such as earth band, 
ionic shower and so on, because the product may be damaged by electrostatic. 

© The torque fox product mounting screws must never exceed Q.13N-m. Higher torque ought result 
in distortion of the bezel. And the length of product mounting screws must be '1 T.Ctmm. 

© The product must be installed using mounting holes without undue -stress such as bends or twist 
(See outline drawings) And do not add undue stress to any portion (such as bezel flat area). Bends 
or tarsi described above and undue stress to any portion may cause display mura 

© Do doI press or rub on die sensitive product surface. When cleaning the product surface, wipe it 
with a sofi dry cloth. 

© Do not push or p oll the mterfoc e connectors while me product is working. 

© When handling (be product, use of an original protection sheet on the product surface (polarizer) is 
recommended for protection of product surface Adhesive type protection sheet may change color 
or characteristics of the polarizer 

© Usually Liquid crystal; don't leak through me breakage of glasses because of me surfac e tension of 
thin layer and the construction of LCD panel. But, if you contact with liquid crystal by any chance, 
please wash it away with soap and water. 
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7.3.1 Envirwimgsl 

3 Do dot operate or store in. high temperature. high humidity, dew drop atmosphere or corrosive 
gases. Keep tie product La packing bov wici antistatic pouch La coca: temperature to avoid dusls 
and -irmlifht when storing tie product 

© la order to prevent dew condensation occurred by t emp era nire difference. tie product packing hot, 
must be onened afler enough Htp being ledft under Its environment of an lanadcing room 
Evaluate the storage rime «ffii wilj because dew condensation ls affected by the ecvrironmenBl 
temperature and humidity. ^commended leaving time: & bain ox more with the original packing 
stats after a customer receives die package) 

© Do not operate in hist magnetic field.. If non circuit wards, may b& broken 
© This product is not designed, as ra diiatioD hardened. 

7.3.3 Chnracleii&tirs 


Tbe following items are neither def ect; nor failures-. 

© Characteristics of tie LCD (such as response time. luminance, color uniformity and so oc) maybe 
changed depending an ambient Temperature. If die product is stored tinder condition of low 
temperature far a Ion: tune. Li may cause display muia. In this case, tie product should be 
operated aftsr enough time being Left under condition of op era ring temper anre 

© Display mm flickering. vertical streams or tiny spots may be observed depending on display 
patterns. 

© Do not display the fived pattern tor a Lon? time because it may cause image sticking. Use a screen 
saver, if me Sued partem is displayed on tie screen. 

© The display color may be changed depending on viewing angle because of the use of condenser 
sheet in the backlight 

© Optical characteristics may be changed depending on input signal timings. 

7.3.4 Others 


© 

© 

© 

© 

© 


All VCC and GND terminals should be used without any non-cocnected lines. 

Do not disassemble a product or adjust variable resistors. 

tee ICE PLACEMENT MANUAL FOE LAMP HOLDER SET, when replacing lamp holder set. 
Pack the product with the original shipping package in order to avoid any damages dining 
transportation, when retiming the product to NLT for repairing and so on. 

The information of China KoHS directive sis; hazardous substances or elements in this product is 
asfoLows. 


Czmi Kr>HS dnsctiva i'a. hazardvik a 1 ■sLuuc.: i 

L»3 

hSernny 

m 

L" .vliiimrr 

m 

Hauvaiain 

iJInicmuju 

{& VTi 

ppKf-.-n-— jnit 
Brj'iiiCi'j 

iTBEj. 

P-.khr-.Tninafa-: 
Blfionyl Iiiicr; 

{P&DE) 

X 

o 

o 

O 

O 

O 


Sots I : O : This indicates that tie poisonous or harmful material in alL tie homogeneous materials 
for this pail is equal or below the limitation level of SJ5mi3S3-2&M standard 
regulation 

5< ; This indicates that tie poisonous or harmful material in all tie homogeneous 

materials for this part is above tie Limitation level of SJTTI13fl3-20M standard 
regulation. 
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